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CLAIMS 

We Claim: 

1 . An integrated circuit having power management comprising: 
processing circuitry for executing instructions; 

at least one memory array coupled to the processing circuitry for providing data to the 
processing circuitry; and 

control circuitry coupled to the at least one memory array, the control circuitry 

removing electrical connectivity of the at least one memory array to a supply 
voltage terminal by firstly disabling all accesses to the at least one memory array 
and secondly removing electrical power to all of the at least one memory array 
to reduce leakage current in the at least one memory array. 

2. The integrated circuit of claim 1 further comprising: 

one or more supporting memory arrays coupled to the at least one memory array, the 
one or more supporting memory arrays providing a support function to operate 
the at least one memory array, the control circuitry keeping the one or more 
supporting memory arrays selectively powered up when electrical power is 
removed to all of the at least one memory array depending upon whether all data 
in the at least one memory array must be marked as unusable upon restoring 
power to the at least one memory array. 

3. The integrated circuit of claim 1 wherein the control circuitry further comprises: 

a switch having a first terminal coupled to the supply voltage terminal and a second 
terminal coupled to a power plane terminal of the at least one memory array, the 
switch further comprising a control terminal for receiving a control signal that 
determines when the switch is conductive. 

4. The integrated circuit of claim 3 wherein the control signal is provided in response to 
either execution of at least one instruction by the processing circuitry or in response to receipt 
by the processing circuitry of a power down signal. 
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The integrated circuit of claim 4 further comprising: 

a configuration register for storing a control value that determines whether the control 
signal is provided in response to execution of the at least one instruction or in 
response to the power down signal. 

The integrated circuit of claim 1 further comprising: 

a plurality of memory arrays, each of the plurality of memory arrays being coupled to 
the control circuitry and being able to be independently entirely powered off to 
reduce transistor leakage current. 

The integrated circuit of claim 1 further comprising: 

a system memory coupled to the processing circuitry, wherein the control circuitry 
synchronizes the system memory by flushing the at least one memory array of 
stored data and physically halts the processing circuitry prior to removing power 
to the at least one memory array. 

The integrated circuit of claim 1 further comprising: 

a system memory coupled to the processing circuitry, wherein contents of the at least 
one memory array are synchronized with the system memory and wherein the at 
least one memory array comprises a copy-back cache that is configured as a 
write-through cache so that the contents of the at least one memory array are 
always synchronized with the system memory. 

). The integrated circuit of claim 1 further comprising: 

a system memory coupled to the processing circuitry, wherein the control circuitry 
synchronizes the system memory by flushing the at least one memory array of 
stored data prior to disabling accesses to the at least one memory array under 
control of the processing circuitry for executing instructions and removing 
power to the at least one memory array. 

10. The integrated circuit of claim 9 further comprising: 

a control register coupled to the at least one memory array, the control register storing 
a command signal provided by the processing circuitry for executing 
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instructions, the command signal disabling accesses to the at least one memory 
array. 

1 1 The integrated circuit of claim 1 further comprising: 

a control regtster within the control circuitry, the control register receiving and stormg 
a command signal from the processing circuitry for executing insttuettons that 
functions ,0 restore power to the a, least one memory an-ay, the control circuttry 
further compristng an array controller that marks all data entries in the a, least 
one memory array with a predetermined bit value prior to the array controller 
enabling accesses to the at least one memory array. 

12 The integrated circuit of claim 1 wherein the control circuitry restores power to the a. 
.east one memory an^y in response to a power up signal and marts a!, data entries in the a, 
.east one memory array as unusable prior ,0 restarting the circuitry for executtng tns— . 

13 The integrated circuit of claim 1 wherein the control circuitry further comprises 
monitoring logic that obsetves memory accesses of the a. least one memory array dunng 
removing electrical power to all of the a, leas, one memory array, the monitoring logtc 
Hmiting powering up of the at leas, one memory array in response to one or more memory 
requests until a predetermined criteria is met. 

14 The integrated circuit of claim 13 wherein the monitoring logic uses differing 
predetermined criteria depending upon a sequence of instructions executed by Ore ptocessmg 
circuitry. 

15. An integrated circuit having power management comprising: 
processing circuitry for executing instructions; 

a plurality of memory bit cells contained within a memory array, the plurality of 
memory bit cells being coupled to a power supply terminal for creating a first 
power plane; 

memory array peripheral circuitry that is peripheral to the plurality of memory tat 
cells, the memory array peripheral circuitry being selectively coupled to the 
power supply terminal for creating a second power plane that is independent of 
the first power plane; and 

-17- 



SC12942TH Bedwell et al. 



control circuitry coupled to the memory array peripheral circuitry that is penpheral to 
the plurality of memory bit cells, the control circuitry selectively removmg 
electrical connectivity to the power supply terminal of the memory array 
peripheral circuitry that is peripheral to the plurality of memory bit cells. 

16 The integrated circuit of claim 15 wherein the control circuitry provides a control 
signal to selectively remove electrical connectivity, the control signal being provided in 
response to either execution of at least one instruction by the processing circuitry or « 
response to receipt by the processing circuitry of a power down signal. 

17. The integrated circuit of claim 15 wherein the control circuitry halts the processing 
circuitry prior to removing power from the power supply terminal. 

18 The integrated circuit of claim 15 wherein the control circuitry disables access to the 
plurality of memory bit cells prior to removing electrical connectivity to the power supply 
terminal of the memory array peripheral circuitry that is peripheral to the plurality of memory 



bit cells. 
19. 



19 The integrated circuit of claim 15 further comprising monitoring logic that observes 
memory accesses of the memory array during removing electrical power to the memory array 
peripheral circuitry that is peripheral to the plurality of memory bit cells, the monitoring log, 
limiting powering up of the memory array peripheral circuitry in response to one or more 
memory requests until a predetermined criteria is met. 

20 The integrated circuit of claim 19 wherein the monitoring logic uses differing 

y- 

A method for reducing leakage current in an integrated circuit comprising: 
providing a first power plane of circuitry, the first power plane of circuitry compnsmg 

an array of memory cells; and 
providing a second power plane of circuitry, the second power plan of circuitry 
comprising a processor and control circuitry, the control circuitry removmg 
electrical connectivity of the array of memory cells to a supply voltage termmal 



circuitry 
21 



-18- 



SC12942TH Bedwell et al. 



by firstly disabling all accesses .0 .he array of memory ceUs and secondly 
Loving elecrnca, power ,o all of .he array o, memory cells .o reduce leakage 
current in the array of memory cells. 

The method of claim 21 further comprising: 

ofcircuiuyorfi.esecondpowerplaneofcircui.ryforprovrdmgsuppor. 

OT ay of memory cells is in .he firs, power piane of crcuitry, <he supportmg 
a^ay of memory ce„s is no, powered down when .he second power plane of 

the array of memory cells. 
The method of claim 21 further comprising: 

l„r more addition, power planesof circnirry conp>ed ,o ,he firs, power P^e of 
circohry, me one or mom additiona, power planes of ctoniry eomprrsmg 
addiUona! anays of memory ceUs in which each addHional array may be 
separaKiy and comply powered down independent of whemerdre second 
power plane of circuitry is powered. 

A method of power management in an integrated circuit comprising: 
executing instructions with a processor; 

providing aplurality of memory hit cells contained within a memory array, he 

creating a first power plane; 
providing memory array peripheral circmiry .ha. is peripheral .o .he plurahry of 

memory hit cells; ^ tnt ^ 
seiecUve.y coupling .he memory array periphera. circunry ma. .s perrpheral .o .be 

power plane ma. is independent of the first power plane; 
cojng col. circuit to .he memory „ay periphera, c,rcu itt y .ha, , penphera. .0 
the plurality of memory bit cells; and 
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selectively removing electrical connectivity to the power supply voltage terminal of 
the memory array peripheral circuitry that is peripheral to the plurality of 
memory bit cells. 

The method of claim 24 further comprising: 

observing memory accesses of the plurality of memory bit cells during removing of 

electrical power to the memory array peripheral circuitry that is peripheral to the 

plurality of memory bit cells; and 
limiting powering up of the memory array peripheral circuitry that is peripheral to the 

plurality of memory bit cells in response to one or more memory requests until a 

predetermined criteria is met. 

The method of claim 25 further comprising: 

using differing predetermined criteria depending upon a sequence of instructions 
executed by the processor. 



-20- 



